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Claim Listing 

Please enter the following claims, which replace all prior claims in this matter. 

1 . {Currently Amended) An a{>paratus for programmably generating an illumination 
pattern superimposed onto a s ibstrate, said substrate displaying lowered impedance in 
regions on its surface where it is illuminated , said illumination pattern having a 
predetermined arrangement oi light and dark zone$» said apparatus comprising: 

an illumination source capable of sclcctivelv illuminatiae a surface of the substrate^ 
whereby uoon application of an AC voltage to the substrate, the electric field in the 
illuminated regions of the surface is cgeater than in the non-illuminated regions of the 
surface: 

a reconfigurabie mask composed of an anay of pixels, said pixels being actively 
controllable and directly addressable by means of a computer-controlled circuit and 
compute interface, said compatcr-controUed circuit being op e roted uping o poftwof e 
ptofftm providing temporal control of the hitenslty of illumination emanatii^ from eeab 
£iid pixe^ so as to form the iliumination pattern oomprising the prodotonninod 
onropgomont of light and daric tono a ; 

a projection system suitable for imaging the reconfigurabie mask onto the sid>strate; and 
an imaging and recording systom inoorporoting o oomoro capable of viewing and 
recording said substrate with superimposed illtunination pattem. 

2. (Currently Amended) The apparatus of claim 1» further comprising an image analysts 
system permitting acquisition of digitized images of the illumniation pattern, analysis of 
said digitized images so as to i^xtract feature v e ctorG of interest, and thereby to permit 
creation of derivative pattons based on said feature^ veetoFs of interest. 

3. (Previously Presented) The i^yparalus of claim 1» wherein said computer-controlled 
drcuit and computer interface are capable of accqpting input fiiom a video di^lay 
Bjiapter. 

4. (Previously Presmted) The apparatus of claim 1, wherein said array of pixels is 



5 



PAdE SM • RCVO AT tntOM 9:33:99 PM listen tteidard TblK * BVII:USPTO«nav.1M • OM8:tra«309 * C8ID;0Ot22««80O • DURATION Ovi>«i):04<M 



jAn 18 Q5 04:13p bioarra^ solutions 9082260800 p«6 



actively controlled so as to permit adjustment of variable and ccmtrollable levels of pixel 
transmissivity or reflecti^ty. 

5. (Previously Presented) The ipparatus of claim 4» wherein said uray of pixels 
comprises a liquid crystal display or a digital microminor device. 

6. (Previously Presoited) The ;q>paratus of cidm 1, wherein said software program 
provides a series of i]iuminati(«n patterns, said pattom being produced interactively in a 
graphical user interface software program or being replayed from a storage device 
containing previously produced patterns. 

7- (Currently Amended) The apparatus of claim I, wherein the substrate is. oompriGeo a 
light Qonoitiv e planar electrode-, said light c e noitive electrode being aligned with another 
planar electrode in substantial'y parallel arrangement, with said electrodes being 
separated by a gap, and the gq> containing an electrolyte solution which is in contact with 
said electrodes and which contains colloidal particles su4)ended at an interface betwe« 
the light-sensitive electrode ar^d the electrolyte solution, and wherein the lllimiinatian 
pattern is projected onto said light*sensitive electrode so as to control the assembly and 
lateral motion of said coUoidai particles, said assembly and latml motion being imluced 
by a time-varying electric field applied between said electrodes. 

8. (canceled) 

9. (canceled) 

10. (canceled) 

11. (canceled) 

12. (canceled) 

13. (canceled) 

14. (canceled) 

15. (CiuT^tly Amended) An apparatus for pxogrammably reconfiguring an array of 
particles on a oubotrato light-sensitive planar electrode by programmable adjustment of an 
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illumination pattern projected 'into aoubBtnite the li^t-sensitive planar electrode 

comprising: 

an illumination source; 

a reconfigurable mask composed of an array of pixels, said pixels bdng actively 
controllable and directly addressable by means of a computer-controlled ctzcuit and 
computer int^&ce» said computer-controlled circuit being operated using a software 
program providing temporal c»>ntrol of the intensity of illumination emanating fiom eadi 
pixel so as to form the iliuminution pattern comprising the predetermined airangement of 
light and dark zones; 

a projection system suitable for imaging the reconfigurable mask onto (he Ught*sensitive 
planar electrode a substrat e, wherein the substraUHyompriooo o iight-seiisitive planar 
electrod e, upon illumination^ (iisplavs low^ed impedance in the illumijiatcd regions, said 
lipht-sensitivc planar electrode: being aligned with another planar electrode in 
substantially parallel anangement, with said electrodes being s^arated by a gap» and the 
gap containing an electrolyte solution which ia in contact with said electrodes and which 
- contains colloidal particles suspended in the electrolyte solution; and 
an imaging system incoiporati ag a camera csqiable of viewing and recording said 
oubotinto light-sensitive planai electrode w ith oup e rimpooed illumination p attern. 

16. (canceled) 

17. (canceled) 

18. (canceled) 

19. (canceled) 

20. (canceled) 
2L (canceled) 

22. (canceled) 

23. (canceled) 

24. (canceled) 

25. (canceled) 

26. (canceled) 

27. (canceled) 
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28. (Currently Amended) A progFammable pattenung device for generating a diemically 
patterned surfoce or surface coating comprising: 

an sq;>par8tus for prograxmnably generating an illumination pattern having a 

predetermined arrangement of lig^ and daric zones on said sur&ce, the iqiparatus 

comprbing: 

an illumination source; 

a reconfigurable mask composed of an airay of pixels, said pixels being actively 
controllable and directly addressable by means of a computer-controlled circuit and 
computer inter&ce. said computer-controlled circuit being operated using a software 
program providing temporal control of the intensity of illumination emanating from each 
pixel so as to form the illurain;ition pattern comprising the predetermined arrangement of 
light and dark zones; 

a projection system suitable for imaging the reconfigured mask onto the surface; and 
an imaging system incoiporadag a camera capable of viewing said substrate with 
superimposed illumination pati em; and 

upon iUnm ination bv light of pre-selected spectral composition of the lieht-sensitive 
surface or surface coatinpL a mjan s for pemion e ntly altoring a physical orchgnical 
property of the surface or surface coating is altered o f a light nmnitivQ curfao a or imrfemQ 
coating by oxpocuro to B^>l^ pre s e lootod gp e otrol oompooition in accordance with a the 
programm ed illumination pattern. 

29. (Currently Amended) The ilevice of claim 28, wherein the physical sLchemical 
prepay oomprio e o is_solubilit>' in a pre-selectcd solvent, and whereby the chemically 
paitemed surface or surfiace co ning is generated following illumination and upon 
exposure of the surface to said solvent , oo no to gonoroto said ohomioolly pottomod 
surfaoq or ourfhoe coating by aripoDuro of die ourfaoo to said solvent . 

30. (Qurently Amended) The tlevice of claim 28, wherein the physical chemical 
roQotivity propertv oompriDOO is chemical reactivity so oo to gonoroto and wherein there is 
said ohonrioally pattern e d ourfoo e or surfoo e coating b y subsequent functionalization^ 
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following illumination, of the surface by chemical reaction. 

3L (Previously Presented) Tho device of claim 28, wherein the spectral compositioQ 
contains the wavelength of the visible spectrum. 
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